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PROBLEM TO BE SOLVED: To compensate 
transmission channel distortion, synchronization 
time deviation, frequency deviation, and temporal 
frequency response fluctuation due to phase noise 
so as to Improve the demodulation characteristics. 
SOLUTION: A pilot symbol detection section 261 of 
the receiver receiving an OFDM signal detects a 
pilot symbol- A 1st pilot symbol transmission channel 
frequency response calculation section 62 obtains a 
1st pilot symbol transmission channel frequency 
response, and a 2nd pilot symbol transmission 
channel frequency response calculation section 63 
obtains a 2nd pilot symbol transmission channel 
frequency response. Moreover, a compensation 
vector calculation section 64 obtains a 
compensation vector through straight line 
approximation from the 1st and 2nd pilot symbol 
transmission channel frequency responses. A 
frequency response compensation section 65 
compensates the fluctuation in the frequency 
response of the subcarrier of a data symbol on the 
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fSiMSScD^-ftOJl^tJSt/SjfAPHlPi&jl^^li;*'" 

mfm\,zmx-^ixh%-kh\t. m^Mm^y^^^^zm-^ 

[0066] c:;:t\ #®W^tcff A$tl-5.«^t3a, 
111(b) (;^-r J; -5 ic^ 1 ^nM o v Y yyt'/ViTMm: 

iz^ fUxn-y hiyyii^/v-^mx-t^^mRwm^^^-t 
mmmmt: #/vfiiw««i^ y ^vi- ^jf 7v-r . ; j; 

i^NM o-y hyyt^Ji-ximLtz&M^mm%m^i:h 

[ 0 0 6 7 ] ^ 1 a -y Yi^yif^Mi. o 

*:[63Ji$ii:?.?ti»^t, 01 (c) 

^-i^f n -y f i^^fOWC J: -9 r If ^ ^ixT t J; , 

HI (d) tC^K-r i a I::, iffA^^i?.^-?-!' o ^y N i^^^^ 

•y hi^yif^)vcoi^^mmim»-k^i^<tth ^ ^ t a 
<9 . wm^z^M n -/ h i^y7rs}\y<r)B&^mwmm^'^m. 

^-t^i^hii^X'^h. 

[0068] IJUbOi d'3r«J*£7)OFDMft#{i:. m^. 
I12{±, *S|0JtO»lco^f^Hstl^l.3llfi^gcO 

[ 0 0 6 9 ] ll2«oV^-t. *}lfi»^i^. 7v:b$ix/>: 
3Mff X— ^. T- ^^^'l^^l-S: ±J^-r ■!> O F D Mr- 

^ * L . c?)«ti t Sffl i: *^"FJf \- ~ >' S.-:*-^-^ ^ \" 
>f cr -y b yji^/l-Sr^^-r S O F D M^xM a -y h i^y.t^ 

/H-feJt&K 2k, 0¥DV\-f~9y y-iiVV^fe^gfS 1 to j; 1/ 
O F D n 'y h £^ >-3l1/l/^ffl5 2 ^)^Ji>cO 2 OOff-^ 

S y 4<yVilltKg|5 3 1 . y #;^®KSB 3 f> ffi^ $ ri 

[oo7o]*^c,ii3ii, ifm^<r>w, 1 (^mamm^z 
m^mm^mi/zaii-i, , o FDUv'-i^i^y^^'iu^f^m 
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113 (b) Izm^X. OFDM^N'WD^y hi^ 

roo7 1] ::c:t\ m2i,zii\,^x. miSLfz\'->f~^ 

O F D M-r- ^ 5/ y rK/P^jtai 1 IZXil ^tlh. X 

7}^tifzT~'~^i,i. T-^>-y^^fi''\.^m^tiX-. '>y 

7r-:)yMm33i,zx:n^ii&. 

r 00 723 j:'')mmizii^ ms (a) ^z$s\>^x. mm 

tf^^>T-^5s. t-f. m'i^m.m±f~:}'>-yyr:;u±j& 

mi lizxij^iit. m^mm±y'-9iyy^^)v^f^3 

< wt^-^'^-v y rci o«ji;§ix-i. , mmm±.-r~ 
■^i^yT^^iv^mfi-th, c oj^afe^W±x- ^ >- iti)V 

#1, BtfB^«±t:i;?ijS^l/cO FDM-r-^ v-y^/l-^^ 
B^$tL.g>. ^^JtStLfcOFDM-f-^^-i^-tOWi. =^>- 

1 0 0 7 3 ] —-n^ frajCD j; d *@fSC0)aJS^^?r* 

[0 0 74] J;>3PSKfc^, 113 (b) \,ZiiV^X . Miife 

m±xziiK^xn^cowmx'm\\is^fif^^<(o^-^^ n -y 

*";p-:d^'tii:^D$til. , :i<^W^m»±.ru n -y h v-y^vt- 
ix. B#H«Lht::ia^iJ3^^i.7to fdmjM o -y h i^yTfs.)v 

10 0 7 51 v-yiK^i^iRiPSfi. JJ2<?)J; 5(ca:J3$ 

tL7t2o^ofi-§-<r)3*>, —^rc^fi-f-^-a^tTm^t-r 

1 d -y h V- y rf<;t^»*»A ^^/cll 1 

[0 0 7 6] icoj;-5 5:J*^, i^y^Vl-SKfPSii, t 
-f. OFDM^tW o-y Si/>'#;^±^^2;f)^/ij«fS-^^ 

1 O^^ttJtl ^iiUti^ -^4 ^ y9'X\ O F D Mr- 

^■i^ yyx\ o F D My a .y h i^y ^n>^4iJ?l<;Sl5 2 

^ n V 1- i'^'jJ?;!^**' 1 r^^m^j ^td^±> h9-<S.y-f 
X\ SW^'. OFDMr-i$'>'>d^';U;tJ5ftg|51v{)^^;.<7)fl# 



s>ztf/x-^^. 

[0077] i:i±,(OX -p C UT . ^-V^l^Vl-KfXgPS 

[0078] cioj: 5 1^, 1 (nmm^m^zm 

jiviT»KA < -r- i^y^^>]^cr)m^ms<:r:^m^m 
^ tx\>^hw^yx'%iiEmzT~-!f>'yTr^>\^^BM:t^ 

[ 0 0 7 9 ] iJitC. a4Ji. *^aBi?)^l 

*SfS^»i. A:^3$ix5^^Sm«-¥-^7-iJx^ 

■r?.7-ux^j@gis5 7-ux>ie«aj5*^A>m±5$ 
^cfi-g-^@iw-r^fMi5igi57 1 ^fixs „ 

[00803 Sl4tc*3V^T. 7-UX^^gi5 5{i:, #>- 

i-^T. -f-^'i' ^'^l^VL'i; LTfIil$ix-&. 
[ 0 0 8 1 ] a 5{^. 1 c^^lif^SC 

t^fe it h 6 {i , 7 - 'J -omm 

h)M a -y b i^y7K;w*femg!?6 1 h . >M n -y h d^yjf: 
n -y b i^'i^^Vl-mLj'ctttr^tB-r ^» 1 >M 

•y h ixydi'/W^ttigiie 1 $iX3t^2 n -y h 

?.®2^nm o "/ vi^yif-Mimmmxmw&w^^ 3 

. m 1 /-^^ D -y h v^VMKMii&igljS^E^^.'iifil 6 
2 J; U^'m 2 ^ ^M n .y b >- V^tVl-fSMiSfflMaiE^Em 
gi56 33^-f><?jai^]35)iA*$tiT««'<.^' VA'^WA-th 
W^/<~9 VlVWm>h 4 . mt'<^' h/^Ktl5^6 4 A> 

[ 0 0 8 2 ] 115 C*5V^r . D .y h i^ydfyPl^tBgg 
6 Hi, 7-';x|g^§ii/cJiMSc««<cof-'-iS'»'^>, 
y\M a .y b s^y;K;l'^1??tb-r-l- . % 1 a >y h i^yrff 



(to) )0 1 
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[0 083] i(7)^^y^Ctgtt$fLTV^&#tl^'S-f 0>y 

U/>:*i-^-C. Hl-'N^uy ^J''>•d^/^^::-^ti^■g.^;- 
[0084] 116 t±. P 1^7J^iS»g^W■r-g.*l^^°^ 
a -y h i^^tOl-tC^sttl^^f v^^^r-S- U r t . P r colts 

A- 'J T h ^« t7t:«3f;ia-C-fe Somi^Mn^yVi^y^ 
/W£}tMiS®Ue^Stlia56 2«i. 1216 (a) fc^^^l 

y rioa*»HP i 06 ( b ) tc^^^xi, i 3 =5:, 

( 1 ) coiol^z^^. 
[00 853 

P a ( i ) -P 1 ( i ) H-P r ( i ) ■■- ( 1 ) 
[0086] ^fc, m^Lfzi-dl^z^ tfA^itS^NMn 

^'j -tixlf, i. *) liEmifZ->-<-^ a-yh i^yt-JV-coisM 
[00 87] |2I5(C*JI,->T. W.T.J'^An-yVi^vif^Mi. 

^M^wmm''S% tesE 6 3 . m 2 ^ a -y b > 

\Z%t.flh-^-y'^-<: 'J T^. «fi^MrttcK(t^ixfc^ 
^ ''m^zi^%fLX\\h^^)M a -y ^ 

[0088] H7{±, P 2ffMW&U^'^-^h%2.)M 

W.2fM u^yYi^-yTT^Mz^t-ixh-^-y'^^ 
Ur«a*«tSP2Sr. 117 (b) 
«jHl!(7);'f ^: ij CISa^iiT ■'S#Efi^NM c? v h >- y 

MiKto®«ajEc?§pb$ittii-r^. ^«»:m^iis 

(2) oidt:^;-!.. 
[0 0 89] 

Pb ( i ) =P2 { i ) -HP r ( i ) ••• (2) 



[ 0 0 9 0 ] ^rfe. if A$fL-?>S2i7)y\M n-y v^yif- 
A'tmmX.fzWmx:hh%^\,z\t^ n -^y-yy 

mtclS2WMa.y Vi^yif>.)V(nm^Wmm^^ 

WS.'fh Z. h //TS Sit liBua L:^^ i: *3 0 T'fcS „ 

[00 9 1 ] 6 4 m 1 o V 

h>'>'7K/l'*>^>*|2^>'-^ a "/ h>'>-:iC;VtfOrt3l'-#it-^& 

y ^/WC^ t" & f ^l- V k ^ , 1 y N' 
n -y b ;^>';J<;WrollS&ffl^i£^P ajj J;t^B2^NM 

<7)(i:. i^mn(7m%wmmmzti:hXoi,z. my.^mmx- 
nAn-yh>'y>\^)v^nx^fixii^. t-fz. m^m-f 
fii.zii ^^mmiifimm^t<zi5\^xmB'&^■^^ht)■^(> 
x'hh. Lfzif-^x. mmwmz^fvii^ mnm'.zim 

[00 92] H8«i, mi^MuvV=yy-^s)Vi)^^m2 

a b l''y:^^)V<r:>Mz^^-th^r--9yy-!f^Mz 

m-hmm^^^hfVYVi^mmiz. ^iyy^^iva^m^-t 

[ 0 0 9 3 ] w m 1 o -y f i'>'vt:/l^*^J^m2 

^ sM a -y b y^vi^^ra^cff^it" l> 7-- ^ y^^fi^ 

{i, MflifcL. Hm^f n>y hj^>'rf?;l'A^^>^2AMt:j 

■y b yyyi-'/V(r)mi'Z-^'^ttBl'f-^>'y'f^il''t k i: 
^■S>. ffiU. ki±. l^^i^MtX-coBMcommft^. 
a±^mmtLX. ±mcotMmiizJ:^). ^T-^'y 

mi ] 

J^CO^PaCO+^^^^^xA ■ (3) 
Af+1 

^^fL, ]iliii}-^MtX'co&M<^mie.X'$>^. 
[ 0 0 9 4 ] J^tl, Mijfti^it^^«MaJ6 5{±. m±coa; 
d 1 1 t:*'a67t:««'<^' h/kC J; , » 1 ^ a -y b 
v'>-d-0P*>^>ll2MM o-y hi'y!t-Ol^(?)ffltcffi£-r-&# 

[00 9 5139!^. mkT'-~^i^y:i^MZt5nhm^ 

^yyit^Mz-^t.Kh'^y^^ u T(r>mmi.m^^m 

C k ( i ) =Ck ( i ) /Vk ( i ) •- (4) 

[0096] i;A±.cr.->f-^i^yts>u<^mmm)B'mm<^i 
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y 4<V^<^rBlJ;#itt- k ji(3D T - ^' >- 7i^;Wc*r L Tff 
[00 9 7] ftMa^JWi;, HS^^^xT i/^^i/^x-^' i^^- 

izmif^tii,, -tlx. 'f~i^i^y^,>Hmmi'Zji:-:^x 

ii-mm-^tifcm. mmmm^nm^eB^zX'^xmm: 

[00 98] Lfz^^-^x. w, 1 <:ommmmi>zi^&:^^m 
'^mi^zm^-'^ti^^ii^xiit. m i coj-^^ o hi^yt^fu 

[00 99] JiliiO J: 0 iZ^ a -y 1- i^yyiiMZ-^t. 

y roifeji. ±^7'^^'j T<?ymbitmLxmibx'j>-^j: 
XiEm^zm]m<^mmaB^m!i:ntii-th z t ¥^ 

[0 100] CltfOi'jKUT, MJ^CK«itl[P6 5 

{i. ?.ti^tLfz'r-9criismmziim>Wf,mms^^<?m 

r?>y Vi^y7f:.)vm^zii\,vtm.imt£'^mxh:^c?f-ts:^ 

V ^l>^«TT 4> jEHt^T^- ^ y .■l?;u^faii-r ?. i 

\^xmm.^^'fhfd^. m&mz-Emt£:-mm.-^-th:L 

[0 1 0 1 ] ^fc. mms%co^m-i}^'j'-^j:^-^m-^izii. 2 
-ocTiri-iu v h-^y^-)i-^<r)'f—Si^y!f^Mzii\fhii. 

ivcr)o-h. m^mzm\>zhhJM'0'y y i^yjjf/uco^r 

^f-5 r i J: V ^ -5 f*^~ft-S.■'^M n -y h v-yrfi 



^t:mm-thzbifix'^h. 
[0102] ( ^ 2 cr>mmmm ) *%Bjf ^og^ 2 
mi/z^i>uM-nmi±. m^comi comtkmmtmmm 
Thh. ^LT, ^mmcom2commmmizi^^mmm 
mcommi . mm<?^m 1 commmmi^zi^^^mmmwcom 
^kmtxhh^)X\ ^(^mmitmrnt^. t*-t. * 
WM<^ym 2 <^mmmi,zm h ^\nmm<r>mmi. ■mm<n 
m 1 (o%mmAzm^mmm.<^mwih\iM'^mi,zmtt 
h(nx\ WT. mm.'^^'UzLxmmth . 
[01 0 3 ] HI oji. :¥-%m^m2(^mmmi>zi^h 
^mmwo^mwL^^LtzimmTh^. mi otcfev> 

^ 5 ^> ai :i-J $ af^ffi^c^{4IB 2 

mmih^mx.?^. l/s^^-.t, ^sii^aa. 1140 
'^mmmzn Lx. m^mm^mm'^^^ e izmx. 
X. fiffi«figi52 6&mi)« 

[0 1 04] ill OtC*3V>T, 7-Ux^^gP5^)-^>aS 

[0105] mz. n 1 Hi, :^mR<rim2commmm 

tffiSSfa^S(^t3fti.fiiffi«iSgP2 6(^1iBE^P«t: 

iKL7^J:mSiT*S. Ell UcfcV^T. *^ft^Scfc 

fzmm^^f i-^ u-yV i^y:^^)V^Wl\i^-ti>^M P 'y h 
y#7P^mSB2 eib. fUu-/ h>-y;i<;P^tttlS2 6 

1 >?)^ (±3 :ti ^ o >y h >- y 4^; L- Hff 
M^t-f a -y h i^y;fOixitfOfiffll^S:»:at"-i.S 1 

n -y h i-y :i?;Hiiffi|gmffi^2 6 2 , ^^-^ n >y h i^y 
^Vk^Kffigl? 2 6 1 5%^i"^ S ix?t ^nM o -7 h >-y d^yPffl 

^'Effln^mtts-r-g.^^M a >y b ^^y^v^rHi&ffi^^aiSB 

2 6 3 t , 1^1 CO^M Q'y hJ^y*Vkeffi^SmSP2 6 

2i:^\°-Yn>y h vy,-i^;Ura{iiffiM»:fi;a32 6 3*^^>«ffi 

t § fix \}!Mmmm.^%^-th&mmmM%^ 

S152 6 4 h . <2ffi««fi»aja32 6 4 i}-^t>(r>&1lizm^ 
iTiT^ o .y h >'y;fOU^taia52 6 1 *^^j{i5^3$nfdl 

[ 0 1 0 6 ] HI 1 1 icfe^-i-C . MM o v b i^y^Ji/kiltm 
332 6 IJi, SlStfO^'-fn -yhi^y ^K^U-ltttiSPe 1 
mz. y~')x.^^tifzm&WmMcn>f—9-fo-^^. m° 
■^a-y bi^y:^';i^£'tftttF-tS. mi^Mn-y b^-y^VU 
effi^mm^ 2 6 2 Si: . m 1 WnM n -y b y #VKC-^ 

(la^^fi-cv^^i,^) t,zw^-^rLX\'-^h^j-^ 

■iu-yV iyy^.Mz-^iLix^.^y^^ U T^affit con 
[0 107] .r<?);>^^ 'J^C^#i[^?i^Tl.■>'?>#!l^^°-<^'y 
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S i d^'T- ^ „ 

[0 1 OS] 01 25*. 4> K^im^^-t^mic^^u 

Tt^mbtzm^mvh^ „ l ^orM □ -y h >->'#;l- 
coaffl^t 1 HI 2 {b) t>T^§ti.g>J;-5^:. Sffffll 

.^P s ( i ) = gf. 1 ( i ) - r ( i ) •■■ ( 5 ) 
J'^J^it. iii. l>&^ii>N^T'tOffim<^mf3^^. 
[ 0 1 0 9 3 ^ 1 CD^N'^ o -y h v-y ^fOL-fifflUlcmiilS 2 

<X5li < 6) (T)^;^^^^^, 
[ISfc2] 



(6) 



[ 0 1 1 0 3 i -5 i; i> , Sfl-fl^ii. e^lilfSiSLtKlf 

[ 0 1 1 1 ] ^-r , ^m^fitzm i co^^m d -y 

;Kt#i^i-g.mi-9-r^-\''jrt^ffi*m-^^Ai c 



i ) 

i ) 
J;-? 



>f D -y h i-^-^Vk^Oll i ^t7"^-V V T!DWM^ R ( 



'-angle 



11 



(7) 



[0 112] 0Ji^j:dt'^*^ffi^»tlJWf, 

{±. Al ( i ) iO«^jilT-fi^ft}t§ixTv^^^i;tc=5: 



[0 113] m-. JUU-yhi^y::f^Jm&mm^lii^ 

2 6 3 Jd: , ^1 <n/-^^ o -y f ~>yt'Mz^^. ti^-ty^ 

■V y T(r)\tm bm2 cTiJ^U P -y b i^y:iiMt-^ttl^-V 

[01 14] lai 3{±. ^luoeffi^fft-.g.^iio^'M 
'jTt%:m Ltzm^mTh t . a >y f ^^onafii 

ffl^lC[i;gl5 2 6 3«. ai 3 (a) (C^^^t-S J: -5 
^IfO^M a-y hi^>-xjlVWc-#iiX'i.'^f7'=^-vyr«Ci 
m4>lt. mi 3 (b) SI2iO^\M 

l/Z^h^ 

^ ( i } -oM ( i ) -<^2 { i ) - (8) 
[ 0 1 1 5 ] ^sM Q -y b i^V^;l.raafflllff-a}SB2 6 3 
(9) (nXoiz^x?>. 



) 



(9) 



[0116] aJiOJ: -5 n >y h >->-;t^;W^#^ 

a -y f^-r y r2r#A-r.S.f;;!*fiJ«*xt j; 0 J; 

[ 0 1 1 7 ] i> o t , m:fOT*!ffi^Hi:^mi'?V^T 

(10) cTDiafc^-S. 
[ic5] 



(t 3) )0 1 
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-<mgtejv(^2(i)x^l(iT)l ■•• (10) 



[01181 a±c)i -3 izw-im^M-m-ttiii. #6?;* 

/J^S<=5r^, Lfzii^-yX. fra^B&at/^St^ 

^tz. micommmmi>zm^mEmm(^x ^ ^zmmiz 

n±.x^ Lfz 0 B§i^i5i^-rii*i;^ 1 1. #»jifitc«5a 
i^z-^-th^^—^ >'y!f^Mzn-thimnmm<i> d 

C k ( i ) =Ck ( i ) Xexp 

[0125] m±io{2:fflffl«{i\ m 1 n-y h i^>' 
i-y^^fi-mtmzim-^ ttX V ■^fz'f-^^i^ yjiiju-fyi 

ztn-zMix. immmt^moiihzbi.z 
X'^w^x^-^h. 

[0 12 6] z.<r)t.o\z\^x. mmm.m2^\t. xifi 



"^mzx-^xm^h . :lz.x. -mm&mzi.-oxmyh 

COM. m^W'ffazi.hmwmiifnw^ziiv^xmB 

[ 0 1 2 1 ] IMl 4t±. W. 1 ^7>''^M n -y \-l^yi^.)Vii''iz> 

m2<r)j M u -y Vi^y 4<>vcDmi,z^^-t^^-T-i^ 'yy 

m-^h-hmm^mmtzt-^x. ^<^mmt:mLtz^^ 

yxhh. mi 4i.z^^ti^Xdi,z^ -■g-x-^'i^>'>t'/i' 
i,zn^:hm.mmmm4> dit. o -y b yyn-^;umiiLm 

n -y h i^yTr^jwirmz^^'r^f-^i^yyiif^WL 

{i, MffltL. ISlVNMn'yh>'y#'/l-*>(?>||2^N°-fn 
>y hi^y:ii(/\Ar)miZ^1£t^M^ f—^i^y^^)V^ k 
-fl-o ML. kSS. l*^<^MiTOffSiOS»:h1-|>. 

(11) c'Jj:5t::a-r::fcdi-r^€.. 
[S^6] 

ijl>rf(ik)=«»+-^x* ■•• (11) 

[0123] mz. {iLmmmM2 e Bit. ii).±<7)Xdi,z 
Lxmnbtzimmmmiz ii-ox. mico^-<:'i'c}yhi^y 

mi Sit. miiT-^yy^Mzt5ifi,iimmm<7) 

[0 124] 

( J ■ gf. d (k) ) -(12) 

wmiz'T- ^ yi^^fv^gmth z t ii^x^ , ±fz. 
mmL-tiiizjitimwmmnzm^xum^^^ 
■thtiib. W:mmziEmo:nm^-t^zti^x^^, l 
tz-jy^-yx, -^^^mmsti:\^Lmmmzxtii,f. mmm 
irtit£ t'<7)-m.m^j:imwiMizn tT!it{cs»«*iis< 

[0 127] tfz. ±3^ (12) iZhm-^tl^X'jlZ. 
^TiO^fr^^UTfi;. locoCi:ffii«<IJ=J;r>Teia 

mimnta ixmimmmmcy-mimndm 1 

Lx. ^^m^mcoimmmm2 6ii. a:Oflss=£c»« 

mmz-t^zt^^x-^?^. 

[0128] Mi^mzii. imsmmmummm^ei^z 
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' [122 ] *«9flj^^ 1 commmmiz%^^mimm<^-mm 
[H3 ] :^mBmmi(?m-mmmi>zmmmmmizi5if 

^ O F D M X - >- >'/-fi7L'±iEi|S^3 j;t^'OFDM^>Ma 

fettle -ty^-v u T^z-'j^.-^xwtm-f^^imx'hi, 

[119 ] f—}^i^yt^Mz^t.Kh^y'^-v y rtcMt- 
[HI Q^^mmm2<nmmm^z'^^^mm^<r>m 



mi 2 3 |gl<?)^N--^a-y hi^y:Jf;t.±5j;l^#fi§i^y7}< 

/Wits {t^ y Tt^rov -i-r mmth^mx-h 
I.. 

[Hi 3] ^1 i3j:t/^^2WN°-f a-/ bi^y^/Kcfcft 

[0143 ^-^M o -y h i^y7n)umimm^h . mmmi 
izi-yxmsmmm^^m^i^ ^ ttf^x-^ ^ ^ t ^^-t 

[HI 5 3 "r-^i^yn^Mz-^ttih^-r^^UTizKt 

-t^immm^z'o^^xmm-thnmxh^. 

1 O F D M T - ^' y:i':>l'^^U 

2 O F D o >y h V >- /I^Vk^^fi^lB 

3 ^-V^/l^MS^iP 

4 D/A'^MSJ 

5 7-yx^Jigl5 

6 fKiMS&m^SWiE^W^gP 

7 flPlSP 

1 1 Jg»»f*±x-^>'>'rf<;L'^i^^ 

1 2 jt7-yx^M^ 

2 1 ^^i!#ft_h^NM a -y h iyyTKfU^m 
2 2 3t7-yxX^g|i|5 

2 6 &ffi«fS® 
61 yN°'fa>yh>'>- 

6 2 ^ 1 ^ n -y h y^^^/i-mmm^m^ntii m 
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